Indole-3-acetic acid induces microencephaly in rat fetuses.
Indole-3-acetic acid (IAA), known as natural auxin, induces cleft palate in rodents. However, there has been no report about the neurodevelopmental toxicity of IAA in rats. In the present study, we found microencephaly in the fetuses from the rats exposed to IAA. The purpose of this work was to examine the effects of IAA administration in pregnant rats on neuroepithelial cells in the embryos/fetuses. IAA was administered at 500 and 1,000 mg/kg on gestation days (days) 12, 13, and 14, and then embryos/fetuses were harvested on days 14.5, 15, 16, and 21. Cleft palate was induced at 1,000 mg/kg. The brain in treated groups exhibited reduction in the size and weight on day 21 in a dose-dependent manner. Histopathologically, apoptotic cells were observed mainly in the medial and dorsal layer of the neuroepithelium at 500 and 1,000 mg/kg on day 14.5. On day 15, they were observed in the medial and dorsal layer of the neuroepithelium, and preplate at 1,000 mg/kg. On day 16, they existed in the dorsal layer of the neuroepithelium and intermediate zone in the embryos from 1 dam at 1,000 mg/kg. On day 21, an increase in cell proliferative activity was observed in the neuroepithelium at 500 and 1,000 mg/kg. The reduction of the cortical plate, the enlargement of the neuroepithelium and a slight increase in neuron density in the intermediate zone were observed at 1,000 mg/kg. These findings indicated IAA might induce the neuronal apoptosis in the S phase and lead to microencephaly.